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BBE/JIEHHUE

Kucnorno-ocnoBHoe cocrosinue (KOC) kpoBu U Jpyrux OHOJIOTHMUECKUX
KUIAKOCTEH - OJAMH M3 BaXHBIX KOMIIOHEHTOB TIOMEOCTa3a OpraHu3Ma,
XapaKTEPHU3YIOIINICSA KOHIIEHTpaluel BOJOPOIHBIX HOHOB [H+], KoTOpas 3aBucAT
OT COOTHOIICHUS MEXJY BOJOPOAHBIMH W THUIPOKCUIBHBIMH HOHAM, MEXIY
KUCJIOTaMU UM OCHOBaHUsAMU. OHO omnpenenseT CTa0WIbHOCTh MPOTEKAHUS
OCHOBHBIX  (PU3MOJIOTUYECKUX  TpoueccoB B opranusme. OCHOBHbBIC
OMOXMMHUYECKHUE PEAKIMU B KIETKaX U B UX OKPY)KEHUHM JOCTHTalOT MaKCUMyma
IpU ONPECIICHHBIX 3HAYEHUSIX aKTUBHOM peakuuu cpensl. KoHIeHTpanus noHa
H+ [H+] moanep:kuBaeTcs B o4eHb y3koM auamnasone (36-43 HMoib/, B cpeaHeM
40 aMoas/a nmm 0,00004 mmosne H+/m). Ilpu Beixone 3a mpenensl Hke 10 u
Bbiie 100 HMosb/1 MpoUCXOauT HEoOpaTuMas JeHaTypalus OEIKOBBIX CTPYKTYP
depmenToB. BHyTpukieTouHas KoHueHTpauus [H+] B 4 pa3za Bblme
BHEKJIETOYHOW. KOHILIEHTpanuoo BOJOPOAHBIX MOHOB Xapakrepusyer pH kposw,

KOTOPBIN Kosiebercs B mpeaenax 7,35-7,45.



1. MEXAHU3MBI ITOAJAEP)KAHNA KOC

B mpouecce merabonmszma oOpa3yloTcs KUCIblEe TPOIYKTHI: 1) serydne —
CO2 oxomno 15000 mmoms/cyT (0,13 mmonb/kr * Mun-1); 2) Heneryune - H+ oxomo
30-80 mmonb (1 mmonb/kr* cyr-1); 3) MojouHas W THUpPOBUHOrpaaHas (Mpu
OKHUCJICHUH YTJIEBOJOB), cepHasi, ¢ochopHas, MOUYeBasi KUCIOTbI, aMUHOKHUCIOTHI
(mpu okuciaeHun OENKOB), -OKcMMacisHas, alleTOyKCYCHas, >KUPHBIC KHUCIOTHI,
KETOKHCIIOTHI (IIPU OKUCIIEHUU KUPOB).

JIns cBoeM 3ammThl OT HUX KU noanepxkanus nocrosHersa KOC, oprannsm
UCITIOJIB3YET CHUCTEMBI OBICTPOTO pearupoBaHus — Oy(epHbIe CUCTEMBI U CUCTEMBI
MEIJICHHOTO pearupoBaHusi - (PU3MOJIOTMYECKUE CHCTEMbI, CBS3aHHbBIE C
JIC3UHTOKCUKAIIMEH TMPOMEXKYTOYHBIX W BBIICICHHEM KOHEYHBIX MPOIAYKTOB
oOMeHa.

OcHoBHbIMU Oy(QEepHBIMH CUCTEMAMH KPOBH SIBIISAIOTCA: 1) reMorioOuHOBast
— KHb / HHb (35-76% Gydepnoit emkxocth); 2) kapoonaraas — NaHCO3 / H2CO3
(13-35% Oydepnoit emxocTr); 3) 6enkoBas — Boeiaok / Hoemox (7-10% OydepHoit
emkocTH); 4) hocdarnas — NaHPO4 / NaH2PO4 (1-5% OydepHoit eMkocTH).

OHu mpencTaBieHbl B BHUAE CJIa0OW KUCIOTHI M COJBbKO 3TOM KHCIIOTHI.
OcHOBHBIMH Oy(QepHBIMU CHUCTEMaMHU SIBJISIOTCA: B KJIETKax — OelKoBas U
dbocdarHasi, BO BHEKJIETOYHOM MPOCTPAHCTBE — KapOoHaTHas. ['emorioOuHOBas
OydepHast cucreMa axkTUBHAa Kak B KIETOYHOM, TaK U BO BHEKJIETOYHOM
IIPOCTPAHCTBE.

BydepHbie cucteMbl KpoBH, MpeACTaBiss TOJIbKO 1/5 obmelr OydepHoit
€MKOCTH OpraHums3Mma, Ipu jguctpecce He woryT mnoxaaepxkuBate KOC Ha
HOpMaiabHOM ypoBHe. [loaToMy mpu wucTOUmIeHUH Oy(QEepHBIX CHCTEM s
nopnepxkanuss KOC HauumHAIOT aKTUBU3UPOBATHCS (DU3HOIOTHUECKHE CUCTEMBbI
MEJIJIEHHOTO pearupoBaHus: 1) nerkue (yaanenue unu 3aaepxkka CO2); 2) nmouku
(Berienenue H+ nmm HCO3- |, peabcopoumss HCO3-); 3) neuensb (HedTpanu3aius

okucacHueM); 4) xenymouno-kumieunsiid TpakT — JKKT (Beiaenenne H+, HCO3-)

u JIp.



B wucropuueckom acnekre oneHky KOC ocymecTBiIsuIM  pa3InyHbIMU
crocobaMy B 3aBUCHMOCTH OT MPUMEHSEMbBIX TEXHHUECKHUX CPEICTB, TEXHOJIOTUI
1 KOHIIETIIINH.

CHauana ee mpoBOJWIM C MOMOLIbIO ypaBHeHHs ['ennepcona-I'eccenpbaxa

(Henderson-Hasselbalch):

pH = logKa + log [H2 CO3] / [HCO3-] = 6,1 + log 25,0/1,25.= 6,1 + 1,3 =
7.4

rae: logKa - jgorapudm KOHCTaHTBHI AUCCOLMAIIMKU YTOJIBHOM KHUCIIOTHI TIPH
380C.

3arem garckuii  yuenwsld O. 3wuraapa-Axaepcon (Sigaard-Andersen)
chopmyaupoBall onepaTuBHbI MeToa KoHTpossi KOC nupkynupyromieil KpoBu Ha
OCHOBaHMHM onpeneneHuss pH B mpo0ax KpoBH, HACHIIIEHHBIX IBYMS KHCIOPOIHO-
YTIEKUCIBIMU cMecaMu (00biuHO ¢ KoHIeHTpauueir CO2 okono 4% u 8%) u
aKTyaibHOro 3HaueHus: pH nanHoro o0pasiua KpoBH.

K konmy 50-x romoB mpoLIEAIEro CTOJETUS IJaBa UEHTPaJIbHOU
oonpHuyHOM nabopatopuu B Komenrarene Ilom Actpyn (Paul Astrup) BBen B
npakTuKy ObicTpoaeiicTBytone pH-metpsl ¢upmbr Radiometer, momyuuBiine
HazBaHue Astrup MicroEguipment (muxpomeron Actpymna). OnpenenuB Tpu
BenuuuHbl pH B 01HOI npobOe n mocTpouB rpaduk Ha CrelHabHOM HOMOIpaMMe
3uraapaa-AHaepceHa, MOXHO TMOJYYUTh HWCTUHHYIO KOHIEHTPALMIO aHHOHA
ruapokapoonara (AB) B mimasme KpoBH M TMPOHW3BOJHBIC IMOKA3ATEIH: CYMMY
Oydepnrix ocHoBanuii (BB), wu30eitox ocHoBanuii (BE), cranmapTHbIit
oukapoonar (SB).

B 1954 r. amepukanckuii puznonor Puuapn Cuoy (R. Snow) cooOmun o
CO3JIJaHUM TOJIApOorpaduyeckoro sjiekTpoaa it npsmoro wusmepenus PCO?2,
KOTOpBIN OBLT YCOBEpPIICHCTBOBaH B 1958 T. amepHKaHCKHM aHECTE3MOJIOTOM U
umwkenepoM JIxxonom Ceepunrxaycom (J. Severinghause). O. 3uraapa-AHnepcex

paszpaboTan Ipyryi JWHEWHYI0O HOMOTPaMMy, C TOMOIIBIO KOTOPOM, MPOBEIs



npsimoe omnpenenenne pH u PCO2, moxnHo onpenenutsh nokazarenun KOC. B
JANbHENIIEM, HCHOJb3Ysd KOMIBIOTEPHYIO TEXHUKY, MOXHO OBUIO IOJY4YUTh
nokazarenu KOC, UCKITIIOUYMB HE TOJIBKO AKBHJIMOPUPOBAHUE KPOBHU ATAJTOHHBIMU
ra30BbIMU CMECSMH, HO © HOMOTPAMMBI.

B 1956 r. amepukanckuit 6uoxumuk u ¢uzuonor JI.C. Knapk (L. Clark)
paspaboran nossporpaduueckuii anekrpon mns onpenenenuss PO2. K 1960 r.
MOSIBIJIMCH TIEPBBIE MPUOOPHI 7Sl KIMHUYECKOTO MOHHUTOPHHTA Ta30B KPOBH U
KOC.

B 70-e Toapl BHEApPEHBI B NPAKTUKY ONTOIHBIE TEXHOJOIMH U3MEPEHUS U
peructpauuu pH, PCO2 u PO2. Bpicokas TOYHOCTb M3MEPEHHS] U HEOOJIBLION
JUaMeTp JaTyuKa II03BOJIsIa BBOAUTH €r0 B COCYAUCTOE PYCIO M IIOIYy4YaTh
HernpepbiBHYI0 nH(popManuo o KOC.

B navane 80-x rogoB [lurep Ctroapt (P.A. Stewart) omy0OiukoBasl HOBYIO
koHuenmuio KOC ¢ wuznoxenueM (PU3MKO-XMMHUYECKOTO IMOAXOJa K €ro
¢usunonornu. OHA NPEANOYTUTENIbHA B COBPEMEHHOW KIMHUYECKOW (PU3HOJIOTHUH,
TaK Kak HU M30BITOK OCHOBAHUM, HU KOHIIEHTpalus OnkapOoHarTa B IJIa3Me KPOBH,
B TOM 4YHCJI€ U CTaHJAPTHOTO, HE BCErJa MOTYT OOBSACHUTH NMPUPOJY HApyLIEHUI
KOC y 6onpnoro. Konuenuus Crroapra mo3BOJIIET BBIIBUTH MPUUYMHBI MHOTHX
pacctpoiictB KOC u Gojiee paniioHAIBHO TOJOUTH K MX ycTpaHeHHuto. CorjaacHo
ATOM KOHIIEMIMH, BCE BOJHBIE PACTBOPHI B OpPraHM3ME YEJIOBEKa MPEACTABIISIIOT
coboil Heucromaembli ucrounuk H+. B stux pacrtBopax [H+] ompenensiercs
nuccorumanvedn Boapl Ha H+ m OH- woHbl. [[aHHBIM Tpolecc NPOUCXOJIUT B
COOTBETCTBUM C 3aKOHaMHU (PU3MUECKON XMMUU: AJIEKTPOHEUTPAILHOCTHIO (CyMMa
BCEX IIOJIOXKUTENIbHO 3apsSKEHHBIX HOHOB paBHA CyMME€ OTpPHULATEIBHO
3apSKEHHBIX HMOHOB) M COXPAHEHUIO MacC (KOJMYECTBO BELIECTBA B JAHHOM
pacTBOpE OCTAETCS MOCTOSIHHBIM, €CJIM OHO HE JOOABIISIETCS UIIM TPOU3BOAUTCS, HE
yAAIAETCS UK Pa3pyLIaeTcs).

B HOpMe B muiazMme cyliecTByeT paBHOBecue Mexay katmoHamu (Na+, K+,
Cat+, Mg++) u anumonamu (Cl -, HCO3-, Genku, ocrtarouHbie aHUOHBI). OHO

paBHO 153 mMonb/nm U mpeacTaBiaeHo B amarpamme [ambmna. Ilpu uctomenunn



OukapOboHaTHBIX Oy(epHbIX OCHOBaHMI WX MECTO 3aHHMAIOT OPTAHUYECKHE
KHUCJIOTHI, B PE3yJIbTaTE YEr0 CO3JAETCS HECOOTBETCTBUE MEXKAY KOHIICHTpaluen
Na+ u cymmoit HCO3- u Cl-. [losiBnsiercs Tak Ha3bIBa€Mbld aHUOHHBIA UHTEPBAI
(A). B HOpM™ME OH cocTaBisieT 12.4 MMOITB/II.

Cymnocts noaxoaa CTroapTa 3aK/II04aeTcs B TOM, YTO B IUIa3ME BEJIMUYMHA
KOHIIEHTpaluu uoHOB Bojopoaa (dopmupoBanue KOC) 3aBucur ot 3-X
nepeMeHHbIX BeauuuH: a) PCU -pa3Hulibl KOHIEHTPAIUA CUIIBHBIX HOHOB (MEXITY
cyMMoii konreHTpaiuu Na+, K+, Cat+, Mg++ ¢ onnoit ctoponsl, u Cl- + nakrar,
c npyroii); 6) PaCO2; B) AoOuy — 0o011eil KOHIIEHTpalud HEIUCCOIUUPOBAHHBIX
(AH+). u nuccounnpoBaHHbIX (A-) c1abbIX KUCIOT.

Conepxxanune H+ u HCO3- MensieTcs uillb TPYU U3BMEHEHUHU OJTHOTO U3 ATHUX
Tpex nokaszarenei. [loaToMy Jisi TOro 4ToObl y3HATh, KAK OPraHU3M PEryaupyeT
pH, HE0OX01MMO TIPE/ICTaBIIATh, YeM OOYCIIOBIICH UX CJIBHT.

Hampumep, y G0JIbHOTO €O CTEHO30M NPUBPATHHKA BCIEIACTBUE MOTEPU C
KETYyIOYHbIM  cofiepkuMbIM  coisiHoM  kucinoTel  (HCI)  pa3BuBaercs
TUTMOXJIOPEMUYECKUA ~ META0OJMMYECKUN  alkajio3 HWHOTJa C  BBIPAKEHHOU
KJIMHUYECKOM cumnrToMatukon. YBemnuenue PCHM  mpoucxoauT BcliencTBue
MOTepU TaKOro cCuibHOro aHwoHa kak Cl-, 6e3 3HaUMMOW MOTEpU CHUILHOTO
katuoHa. Korma wmoH Bomopoma tepsercs kak Boga (HOH), a me kak HCI-,
n3menenni B PCU He Oyzaet, u mosTomy He m3MeHHThCs [H+]. s xoppekuum
ajKajgo3a MPEANOYTUTEILHO BBEJICHHE XJIOPUCTO-BOJOPOJHOW KHUCJIOTHI B
pactBope. Ha one ankanosa 00Jibllioe KOTUYECTBO Kajdus MEPEXOJIUT B KIIETKH,
OCTaByisisi 3HauuTeNbHYIO dacth Cl- B mimasme KpoBH, UYTO TIPUBOAHUT K
3HaunTeNbHOMY cHIbKeHUto PCU. PactBop Punrep-nakrarta 0osee pu3noIOTHYECH,

yeM 0,9% NaCl, tak kak PCU ux cooTBeTCTBEHHO paBHBI 28 1 () MIKB/JI.



2. METOJUKA 3ABOPA KPOBU JISA UCCIIEJOBAHHA KOC U
XAPAKTEPU3VYIOIIUE EI'O ITOKA3ATEJIN

KpoBb nomkHa 3a0UpathCsi U3 apTepUu MPHU OLIEHKE ra3000MeHa B JIETKUX U
JOTIOJTHUTENIBHO M3 BEHBI - B Cllydyae HAJIWYUs HAPYUICHUS TPaHCIOpTa ra3oB
KpOBbIO W (WJIM) TKaHEBOro razoobmena. Mria um mmpui s 3abopa KpoBHU
JOJDKHBI OBITh TENAPUHU3UPOBAHBI, HE TOJDKHO OBITh KOHTAKTa KPOBHU C BO3IYXOM.
KpoBb n0mKHBI HCcleoBaTh cpasy ke mnocie 3adopa. Eciiu 3T0 HEBO3MOXKHO, OHA
JIOJKHA TOMEILIAThCS B JIEASHYIO BOJY M HCCIEAOBAaTh €€ HYXHO HE IO03KEe, YeM
yepe3 30 MuH.

s ounenku KOC yate Bcero UCHoJib3yI0T CIEAYIONINE MOKA3aATEIIN:

pH - 310 0oOpaTHbBIil necATHYHBIN JOorapuM KOHUEHTPALMH BOJOPOJHBIX
MOHOB. OJTOT TMOKa3aTelb HM3MEHSETCS MpU HAIWYUU JIEKOMIIEHCUPOBAHHBIX
HapymieHnid KOC u MOXeT CBUIETEIbCTBOBATh TOJBKO O CIABHIAaX B CTOPOHY
anuuo3a uim ankano3a. B Hopme pHa Haxomurcs B mpenenax 7,35-7,45; pHv -
7,32-7,42; pH BHyTpukierouneii = 6,8-7,0. I'panunsl konebanmii pHa,
COBMECTHMBIE C KU3HBIO - 6,8-8,0.

BEecf — u30bITOK Win AeQUIUT OCHOBAaHUM, T.. PACUETHOE KOJIUYECTBO
mMoitb HCO3-, koTopoe HEOOXOJIMMO BBECTH B KaXKIBIM JIUTP BHEKIECTOUHOMN
JKUJIKOCTH WJIA BBITECHUTHh W3 Hee Kuciotol i HopMmanmuzauuu KOC. Otot
komnoHeHT KOC cBuuerenbcTByeT 0 HeApixarenbHbIX HapymieHusx KOC wmm o
KOMIIEHCATOPHBIX M3MEHEHMSX €ro MpHU JbIXaTeJbHBIX paccTpoilcTBax. B Hopme
BEecf ==+ 2,3 mM/n. [Ipenens konebaHuit, COBMECTUMBIE C KH3HbIO, = 1 SMM/1.

PaCO2 (PvCO2) - ppixarenbhblii koMnoHeHT KOC, cBUAETENBbCTBYET O
neixatenbHbIX HapymeHusx KOC uimm 0 KOMIIEHCATOPHBIX HU3MEHEHHUSX 3TOro
MoKasaTeliss MPH HEIbIXaTeIbHBIX paccTpoiicTBax. B HOpme 3TOT moka3areib B
apTepualibHOM KpoBU coctaBisier 35-45 mm pr. cr. (4,7-6,0 «klla), mpu
COBMECTHMBIX C JKM3HbIO KojeObaHussMu oT 10 mo 150 mm pr. cT. (1,3 - 20,3 kIIa).
VYMmenbienne PaCO2 menee 35 MM pT. CT. CBUAETEIBCTBYET O TMIIOKAITHUU

BCJICACTBUC THUIICPBCHTUIIALIMK, KOTOpas MPHUBOAUT K JAbIXAaTCIbHOMY aJIKaJIO3y.



VYBennuenue PaCO2 Boimie 45 MM pT. CT. HaOMIOAAETCA MPU THIIOBEHTUIISIIINH,
TUTIEPKAITHUS PUBOJIUT K JBIXaTEILHOMY alli103Yy.

BB — xoHueHTpaius ocHoBaHUHN Bcex Oy(epHBIX cucTeM KpOBU (B HOpME —
40-60 MmM/m).

SB — crangapTHBIN OMKapOOHAT — KOHIICHTPAIIMS aHWOHA TUapoKapOoHarTa B
miazmMe kpoBu npu 100% HachlieHMM TeMOrjioOnHa JaHHOM MpoObl KPOBU
Kkucioponom, remrnepatrype ee 380C u Hanpspkennn CO2 B Hert 40 Mum pT. cT. (5.32
kPa). Ortor mokazarens mo3BosiseT AUQGEepeHIUPOBaTh JbIXaTEIbHBIE U
HeJpIXaTeabHbIe paccTpoiicTBa. OH B HOpMe paBeH 20-27 (cpean. 24) MM/

AB — uctunnsie 6ukapOoHatsl, cogep:kanue HCO3- B ma3zme kposu (19-23
MM/1).

TCO2 — ob6mras yraekuciora kposu (10,5-13,0 MM/m).

B mnactosimee Bpemsa, ucxoas u3 koHuenuuu KOC Crroapra u umes
COBPEMEHHBIEC Ta30aHAIM3ATOPHI, AJisi 00Jee TOYHOTO OINPECICHUS MPUUYUHBI U
naTtoreHe3a HapYIICHUH 11eJ1eCO00pa3HO Hapsay € KIMHUYECKUMH JaHHBIMU
onpenenars creneHb n3menenuss PCU, PaCO2 u Ao6.

PCH y 3m0poBeix mroaei coctaBisgeT 40-42 MMOJIB/JI U €€ MOXHO Y3HaTh
npu ynpomeHHoM pacdere: PCU= [Na+] - [Cl-]. Camxenne no 30 MMOIIB/1
CBUJIETENBCTBYET O Pa3BUTHM HEABIXATEJIBHOIO alKu103a, a yBenudenue oonee 50
MMOJIB/JT — O HEJIBIXaTEeILHOM CIBUTE B CTOPOHY ajikaino3a. CyIiecTByeT cTporas
koppensausa mexay PCU u BE B kposu naumentoB OPUT.

KonrenTpanus 1uccouMupoBaHHbIX CIa0bIX KUCIOT (A-), MpeICTaBICHHBIX
B TUTa3Me KpoBU ee Oenkamu u pocharamu, mensercsa ¢ uzamenenuem PCU, PCO2

1 AoOrr.

3. HAPYIIEHUA KOC, X ITPOPUNTTAKTUKA U KOPPEKLIU A

Pazmuuarotr aBa Buma Hapymenuit KOC (ta6:a.1): HempixarenbHble (arumos
WIM  allkaJlo3 — TaTOJIOTUYECKOE COCTOSHME IMPU  KOTOPOM  TEPBUYHO

YBCIIMYNBACTCS I[e(i)I/II_[I/IT WJIA U30BITOK OCHOBaHHfI, 4TO IMPUBOAUT K U3MCHCHHIO



noka3arenst BEecf u pH B cropony anuneMun uinu ajakajieMHH) U JbIXaTelbHbIE
(auMmo3 WM ajKajio3 ¢ NEPBUYHBIM yBelndeHueM Wi cHukenueM PaCO2). Ipu
nuarHoctuke HapymeHuid KOC HeoO0XoauMo OIEHUBAaTh CTENEHb TKECTU
pPacCTPOMCTB U KOMIIEHCATOPHBIX U3MEHEHHIA.

Moryt ObITh Ooiiee cioxknble HapymeHuss KOC: opHoHanpaBieHHBIE
(IpIXaTeNbHbI U HEJbIXaTeIbHBIM allM03 WK alKajao3) U pa3HOHAIpPABJICHHBIE,
IPOTHUBOIIOJIOXKHBIE  (IBIXaTEJbHBIA  alUWJ03 W  HEIbIXAaTEJIbHBIA  aJKajos,
JBIXaTeJIbHBIM alIKano3 M HEeABbIXaTeNbHBIA anuao3). B ux auarHocTuke BakHOE
3HAYEHWE HUMEIOT 3HAHME aHaMHe3a M CYIIHOCTH MaTOJOTMYECKOTOo Mpolecca,
KIMHUKA 3a0ojieBaHMsl B comocrtaBiieHnu ¢ jgadnaeiMu KOC, BojgHO-
3JIEKTPOJIMTHOTO OOMEHA U TIOKa3aTeNIsIMU ra3000MeHa.

[Ipodunaktuka nHapymenuidi KOC Bo BpeMsi aHeCcTe3MM U WHTEHCUBHOMU
TEpanuyd  OCYILIECTBIIICTCA MOJCPKAHUEM  aJIEKBaTHOIO  KPOBOOOpaIleHUs
(oOmiero ¥ MHUKPOLMPKYJSIMKA) W BEHTWISAIMU  JIETKUX B PEXKHUME
HopmoBeHTwisanuu (FetCO2 = 4,9 — 6,4 00%), obecrieueHreM JOCTaTOUHOM
okcureHarm  (Sa02 = 94-100 006%), mnpeaynpexIeHUeM HapylIeHUI
MeTabom3ma.

WNurencuBHas Tepanusi OonbHBIX ¢ HapymiennemM KOC noipkHa, mpexie
BCEro, TMpeayCcMaTpuBaTh YyCTpaHeHUE (GYHKIMOHAJIBHBIX W METa0OJINYECKUX
paccTpOMCTB  Kak  MPOSIBIEHUHA  OCHOBHOrO  3a00JIeBaHUS, yCTPAaHEHHUE
KpUTHUYECKOTO cocTosiHusA. [Ipu oTcyTcTBUU d(pderTa U THKENBIX HAPYIICHUSX,

npoBoauTtcs koppekuus KOC.



Tabauna 1

Xapakrep Hapymenuii KOC

Hapymenns KOC Ioxazaremn KOC

pH PaCO2 BEecf
HenpixateabHbIN anumgos:
YMEpEHHBIH -25--52
BBIPa)KCHHBIH -5.3--75
TSDKEIIBIN: -7.6u<
JEKOMIIEHCUPOBaHHBIN 7.20 40 -7.6
YaCTUYHO KOMIIEHCUPOBAHHBIM 7.21-7.29 34-28 -7.6
KOMIICHCHPOBaHHBIH 7.35 20 7.6
HenpixaTensHelii ankanos:
YMEpEeHHBIH +2.5-+6.5
BBIPAKEHHBIN +6.6 - +12
TSDKEJIbII: +12.1u>
JICKOMIICHCUPOBaHHBIN 7.59 40 +12.1
YaCTUYHO KOMIICHCHPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMIICHCHPOBaHHBIH 7.45 60 +12.1
HenpixaTenbHblil ankanos:
YMEpEHHBIH +2.5-+6.5
BBIPAKEHHBIN +6.6 - +12
TSDKEJIbI: +12.1u>
JEKOMITCHCHPOBaHHBIH 7.59 40 +12.1
YaCTUYHO KOMIICHCHPOBAHHBIH 7.53-7.49 46-50 +12.1
KOMIICHCHPOBaHHBIH 7.45 60 +12.1
JpIxatenbHbIi anuao3:
YMEpEeHHBIH 46-50
BBIPQKCHHbII 51-60
TSDKEIBIN: 61 u>
JEKOMITCHCHPOBaHHBIH 7.20 7.20 61
YaCTUYHO KOMIICHCHPOBAHHBIH 7.29-7.21 7.29-7.21 61
KOMITEHCUPOBaHHBIH 7.35 7.35 61
JpIxaTenpHbIi ankanos:
YMEpEeHHBII 34-28
BBIPAKEHHBIN 27-20
TSDKEIBIN: 19u<
JEKOMIIEHCUPOBAHHBIN 7.59 -2.3 19
YaCTUYHO KOMIIEHCUPOBAaHHBIH 7.53-7.49 -25--52 19
KOMIIEHCUPOBaHHBIH 7.45 -7.5 19




A1u03 HeBIXaTENbHBIN MOXET ObITh META0OIUYECKUM, BBIJICIUTEIbHBIM U
sk3oreHHbIM. OH xapaktepusyetcs cHikenueM HCO3- u Bo3pactanueM aeuimra
ocHoBaHuii (Becf > - 2,3 MM/n). [laHHBIN BUJ ali103a MOXKET OBITh BCIIE/ICTBHE:
1) BblTecHeHusa (TuTpanuu) OukapOOHaTa  pPA3NMYHBIMU  SHIAOTE€HHBIMHU
OpraHMYEeCKUMHU  KHUCJIOTaMH, HalpuMep, KETOKUCIOTaMH Tpu  jauadere,
QIKOTOJIM3ME WM TOJIOAAHUHM, MOJIOYHOM KHUCJIOTOM TIpU TUIOKCUU; 2)
ymenblienuss HCO3- B opranusme (nuapesi, GUCTYIbl KUIIEYHUKA U KEITYHOTO
Ny3bIpsi, S3BEHHBIM KOJUT, XPOHHUYECKAs TIOYEYHAs] HEIOCTaTOYHOCTh, IMPUEM
COJISTHOM KMCJIOTHI M XJIOpUa aMMOHHS ), YTO MPUBOANUT K YMEHBIICHUIO KATHOHO-
anronHoro rpaauenta [(Na+ + K +) _ (Cl- + HCO3-)] x ypoBHio MeHee 12 MM/n
(8 mopme = 20); 3) MOCTYIUICHUSI HENETy4YMX KHUCIBIX BEIIECTB (OTpaBJICHUE
HK30T€HHBIMHU KUCJIOTaMU: CATMIUIATaMU, METAHOJIOM, 3TUJICHIJIUKOJIEM).

[Ipu pa3BuUTHHM HEIBIXATENHLHOTO AalK03a BKIIOYAIOTCS KOMIICHCATOPHBIC
MexaHu3Mmbl. CuUibHas KHCJIOTa TPHU PEakiuu ¢ OMKapOOHATOM TEpPEXOIUT B
cl1a0y10 YyrojIbHYI0 KHCIOTY. YTOJbHAsI KUCI0Ta BO30YKIAET AbIXaTEIbHBINA LIEHTP
U OPOJYKTHI €€ aucconuanuu BeiBoadTcs gerkumu (CO2) u noukamu (H20). [pu
OTCYTCTBHUU IMMATOJIOTHU CO CTOPOHBI Movek obmias sxckperus H+ u cunres HCO3-
MOTyT yBennuuThes B 10 pas.

[lo MHEHHIO MHOTHX WUCCIeNOoBaTeNel, NpU METabOIMYECKOM aIlua03e
00s513aTeIbHO UMEETCS] aHUOHHOE HECOOTBETCTBHUE, BOZHUKAET aHMOHHBIN MHTEpBa
MeXIy KOHIIeHTparei katnona Na+ u cymmoit anuonoB Cl-, HCOS3-. Ero moxHo

OnpeNeNuTh 1o popmyie:

AU = Na-+mi — (Cl-rut + HCO3-).

B nHopmMe AWM (aHuoHHBIM wuHTepBan) paseH 1244 wmM/n. llpu
HEABIXaTEIbHOM alUJ03€ (3a UCKIOYEHHEM COJISIHOKMCIoro) AW yBenuumBaercs
BCJIEICTBUE HCIOJb30BaHUs Oy(epHBIX CHCTEM KpOBU Ui HEHUTpalu3aluu

KHUCJIBIX TPOTYKTOB.



[Tpu HEJIBIXaTEIIbHOM anu03e pa3BUBAIOTCS CIEAYIOIINE
naTO(U3NOIOTHICCKAE DPEaKIUU: YBEIMYCHHE cojaepkaHus H+ B kimeTkax u
pa3BUTHE BHYTPUKIECTOYHOTO alK103a, KOMIICHCATOPHOW THUIEPBEHTUIISLINH,
noBellIeHHOE ynanenue H+ moukamu (mpu pH < 7,25 peakuns MOYM CTaHOBHUTCS
KHCIIOH), yactas pBoTa (ynaieHue H+ ¢ jkemymoyHbIM COJIEP)KUMBIM), CMEILIEHUE
KPUBOM JTHCCOIMAIMM OKCUTE€MOIJIOOMHA BMPaBO C OOJErYeHUEeM OTJayd TKaHSIM
KHUCITIOPO/1a, KaTaboIM3M U pacnaj KJIETOK, BbIXxoJl K+ U3 KJIETOK U MOBBIILIEHUE €T0
B KPOBH, aKTHBAIlMs CUMIIATO-aIpEHATIOBOM CUCTEMBI U BHIOPOC KATEXOJIAMHHOB C
NOCJIEYIONIUM HapyleHueM (QyHKIHH CepAEYHO-COCYIUCTON CUCTEMBI.

KnuHnueckn HenbIXaTeNbHBIN aly03 MOMKET MPOSBIATHCA HAPYUICHUEM
reMOJAMHAMUKUA M MHUKPOUMPKYJISLUHUH, YYallleHUEM JbIXaHUs, THUIEPTEPMUEH,
OJINTYPUEN WM aHYypHUEH, aIUHAMUECH.

JIMarHOCTUKY HEIBIXaTEIbHOTO alli103a OCYILIECTBISIIOT HAa OCHOBaHUU
JTAHHBIX aHAMHE3a, KIMHUYECKON KapTUHBI U JlabopaTopHbix uccienoBanuit KOC
(BE <-2,5; AB <19, BB <40, SB < 20, pH < 7,35). Yamie Bcero pa3BuBaeTcs
METa0OJMYECKU allu03 BCIEJICTBUE HAKOIUICEHHWS B OpraHU3ME IMPOTYKTOB
oOMmeHa. PaznuuaroT mpu 3TOM JaKTaT alua03 2-X TUMOB: ThHa A (KJIaCCUYECKUI)
y OOJIbHBIX C MOHUXEHHOU Tepdy3ueil TKaHeW W BHIPAKEHHON TUIIOKCHEW U TUIa
B, y OOJBHBIX C BBIpRXCHHBIMH META0OJMYECKUMU HAPYIICHUSIMU (CaxapHbIN
nuaber, UHPEKIIMOHHBIE 00JIe3HU, MTOYEUHO-TICUCHOUHAs] HEJOCTAaTOYHOCTh U TIp.)
U HEKOTOPBIX OTpaBJICHUSIX (CamuIuiIaTaMH, OSTHICHIJIIMKOJIEM, METaHOJIOM,
aHTU(GPU30M U 1Ip.).

JlakTar — CHIBHBIA HWOH, 0IpU HOpMaJIbHOM pH OH TONMHOCTBIO
JMCCOITMUPOBAH, TaK KaK OPTaHW3M OBICTPO €ro MpOIYIUpPYEeT W TMOTJomaeT. Y
OOJIbHBIX, HAXOJSAIIUXCA B KPUTHYECKOM COCTOSHUU, YPOBEHb THUIEpJIaTaTeMUU
3HAYUTEJIBHO BBILIE, YEM YPOBEHB allM103a.

JlaktaT MoOkeT ObITh mOBBINIEH (Oonee 2-4 MM/m), a [H+] Her. D10
OOBSCHAETCS T€M, YTO TMPU WHTEHCUBHOW Tepamuu K IUia3Me J00aBiseTCS HE
MOJIOYHAsl KMCJIOTa, a COJIb CHJIbHOM KHCJIOTBI: CHJIbHBIA KaTHOH Na+ BMECTE C

CHJIbHBIM JIaKTaTHBIM aHUOHOM. JIakTaTt HOTpe6J'I$IeTC$I moa BJIMAHUCM KIICTOYHOI'O



MeTabonu3ma M ocTaromuiics noH Hatpus noBbimaer PCU. Ilpu nHOpManbHOM
CUCTEMHOM MeTaboJIu3Me CYTOYHBIM 000poT saktata paBeH 1500-4500 Mmorb.
Bropoit mexann3m koppekuuu PCU u Hopmanuzauuu pH nipu runepiaakrateMun —
3TO mepemMenieHne cuiabHoro annoHa Cl- u3 mia3Mbl KpoBH B KJIETKH. OCHOBHBIM
WMCTOYHUKOM JIAKTaTa SBJISIIOTCSA JIETKHE, OCOOCHHO IMPU OCTPOM JIETOUHOM
noBpexaeHuu. [lo muennto N.P. Day u coaBt. (1996), rumnepnakratemus INpu
CEINICUCE BO3HUKAET CKOPEE BCIIECJICTBHE MOBBIIMIEHHOIO a’3pOOHOro MeTadoIM3Ma,
YeM TKaHEBOW TMIIOKCHM WM YTHETCHHS aKTHBHOCTHU MUPYBATICTUAPOTECHA3HI.
[Ipu nuarHocTuke amnuao3a BaKHO OMPEACIUTh MPUUUHY, CTEIICHb TSKECTH
IIEPBUYHBIX HApPYyLIEHUH H KOMIICHCATOPHBIX u3MeHeHnid. KomnudecTBeHHOE
npeoOiaganre  UUQPOBBIX  3HAYEHUW  TEPBUYHBIX  HAPYIICHUH  HaJ
KOMITCHCATOPHBIMU U3MEHEHUSIMHU MO3BOJIAECT MpaBiibHO onieHnTh KOC.
NureHcuBHas Tepamnusi OOJIBHBIX C HEJBIXaTEIbHBIM allUJ030M JIOJDKHA
peaycMaTpuBaTh MAaTOT€HETUYECKOE JIeUeHUe OOJIbHOTO, YCTPAaHEHUE MPUYUHBI,
BBI3BaBIIEH pa3BUTHE aluu03a (IIPU YCIELIHOM JICUEHUHU OPraHUYECKHE KUCIIOTHI
MOCTENIEHHO META00IU3UPYIOTCS U (UITN) SKCKPETUPYIOTCS, al[i/103 UCUE3AET).
Ecnu npuuuHy He yaaeTcs YCTpaHWTh, TSKEIbIA —alujo3 HYXKHO
KOppUTHpOBaTh BBeaeHUeM ocHoBanwil: 4,2% wmm 8,4 % pacTBOpa HaTpus
ruapokapoonara (B 1 miu pactBopa 1 MM ocHOBaHwuif), win Jaktata Hatpus (B 1 mi
11 % pactBopa 1 MM ocHoBanmii), unu 3,6% pactBopa Tpucamuna, THAM (B 1
M 3,6% pactBopa coxepxkutcs 0,3 MM ocHoBaHuit). PacueTr m03b1 OCHOBaHUS

MPOU3BOJAT 1O (hopMmyiie:

JBbC =F * macca tena (xr) * ABeecf,

rae: JAbC - nedumut OydepHbix cuctem, MM OCHOBaHWIA;

F — 00beM BHEKIIETOYHOM JKHIKOCTH, JI/KT, OH paBeH 0,2;

ABEecf — pa3nuiia Mmexx1y ICTUHHBIM U HOpMaJIbHbIM 3HaueHueM BE.



He cnemyer peduuur oOcCHOBaHMII KOpPpUTHpPOBaTh MOJHOCTHIO. Ecmu
IPUYMHA alK03a ONpPEAEIIEHa U MOXET ObITh KOHTPOJIHMpPYEMA, TO BO BBEACHUHU
OCHOBAHHI HEPEJKO HET HEOOXOIUMOCTH.

Cpok rogHocTH HaTpusi rugapokapoonara - 1-3 cytok, a npu go0aBiIeHUU
crabunuzatopa (0,3 mun Tpunona b Ha 1 Ma ruapokapboHaTa) OH yBEJIUYHUBACTCS
n0 30 cyr. Harpuii ruapokapOoHat aeiictByeT ObicTpo. Ilpu ero mpumeHeHUuU
ClleAyeT Yy4YWThIBaTh YyBenuwdeHue oOpasoBanusas CO2 u  HEOOXOAUMOCTH
JIOCTATOYHOM  BEHTWUJISIIMU  JIETKUX, a TakKe BO3MOXXHOCTb  pPa3BUTHUA
TUIIEPOCMOJISUIBHOTO ~ COCTOSIHMSI € TOCJIEAYIOIIMM — pPa3BUTHEM  CEpPIAEYHO-
COCYAMCTOM HETOCTATOYHOCTH.

[Ipu wucnonb3oBaHWM JAKTaTa HaTpusd (JAKTacoja) NPOUCXOJIUT €ro
MeTa0oJIM3M B MEUYEHU C OOpPa30BAHUEM TJIMKOI€HAa, MO3TOMY IPH HApYLIECHUSX
(GYHKIIMM TI€YEHU OH NPOTHBOINOKa3aH. Kpome TOro, BO3HMKAET JIaKTallUJIEMUs,
YTO OTPAHUYUBAET €T0 MPUMEHEHHE MTPU TKAHEBOW IMIIOKCHU.

TpucamMuH OKa3bIBAET BBIPAKEHHOE TUYPETUUYECKOE NEHUCTBHE, BBIIEISAETCS
noykamu. Micnosap30BaTh €ro MOXKHO TOJIBKO MPU COXPAHHOHN MX (YHKIUH.

AnKano3 HeIbIXaTeJbHbI BO3HUKAET MPHU TOBBIILIEHUA COOTHOILIECHHUS
HCO3-/PaCO2 3a cuer yBenumuenuss HCO3-. O MoxeT ObITh BciencTtBue: 1)
30BITOYHOTO BBENIEHUS Oy(PEepHBIX OCHOBAHWUN WM TEpEIUBaHUA OOJBIIOTO
KOJIMYECTBA [IUTPATHON KPOBU (LIUTPAT B MEUYECHU MPEBPALIACTCS B HATPUS JAKTaT);
2) moBbIieHUsT 00pa3oBaHusi OMKApOOHATOB B MOYKAX M JKEIYIOYHO-KUIIIEYHOM
TpPaKTe WM OTHOCUTEJIbHOTO MOBBIIICHUS UX COJAEP KAHMS MPU OOJBIINX MOTEPSIX
H+ u xnopuaos (HeykpoTuMas pBoTa, auapes); 3) neuuura Kamus npu O0JIbIION
NOTEPU €ro WJIM OrPaHUYEHHOIO0 TNOCTYIUIEHUS €ro; 4) UIMTEIBHOIO |
OCCKOHTPOJBHOTO  BBEJIECHUSI JAUYPETHUKOB, TMPUBOASIIETO K  YCHICHHOMY
BBIBEJICHUIO U3 OpraHu3Ma Kajius ¥ XJIOPHUIOB.

[Tpu anKanose HEJbIXaTEIbHOM BO3HHUKAIOT clenyromue
naTo(pU3HOIOTUYECKHE U3MEHEHUs: 1) BBIXOJ Kajus U3 KJIETOK M MOCTYIUICHHE B
Hux H+ ¢ mnocimenyromuM —pa3BUTHEM BHYTPHUKJIETOYHOTO — anuaosa; 2)

YBCIIMYMBACTCA  BLBIACIICHUA KaJIWA IIOYKaMM, Pa3BUTUC THUIIOKAJIUCMHUHN C



NOCJIEAYIONIMM HapylIEHUEM pUTMa CepAla; 3) TMIOBEHTWISALUSA; 4) CMEIICHUE
KPUBOM JIUCCOLMAIIMU BJIEBO C 3aTPYJHEHUEM OTAAUYM KHUCJIOpOAa TKaHAM; 5)
pa3BUTHE MapaIOKCATBLHON allaypHH.

Knunnueckn anmmo3 HEABIXATENbHBIA  MPOSIBIIIETCA  THMIIOBOJIEMHEH,
TUMOKAIMEMHUEH, TOJWypHUel, MBIIIEYHOW CJIa00CThIO, HHOI/Ia BO3HUKAIOT
CYJIOpOTH BeiencTBue cBsizbiBanus Ca2+ Oenkamu.

JInarHOCTUKY HEABIXaTEIbHOIO ajiKaao3a OCYIIECTBIAIOT HAa OCHOBAHUU
JTAHHBIX aHaMHE3a, KIMHUYECKOW KapTUHBI U JabopaTopHbIX HccienoBanuit (BE >
+3,0 MM/, HCO3- > 25 mM/a. PaCO2 > 46 mm pt. ct. pH > 7.46), BoaHO-
AIEKTPOJIUTHOTO OanaHca (TUMOKaTUEMHUsl, TUTIOXJIOPEMHUSI ).

WNuTteHcuBHas Tepamnusi OOJBHBIX C HEJBIXAaTEIbHBIM alKaJlo30M JIOJDKHA
npeaycMaTpuBarh: 1) TATOTEHETHYECKOE JieYeHHUE OOJBHOro, YCTpaHEHUE
MPUYUHBI, BbBI3BABIIECH pa3BUTUE aJKajao3a; 2) YCTPAaHEHUE HApPYLICHUN
reéMOJIMHAMUKH; 3) KOPPEKIUIO THIIOKATUEMHUH, TUIIONOXJIOPEMUH; 4) KOPPEKIIUIO
TSDKEJIOr0 JEKOMIIEHCUPOBAHHOIO ajKajio3a ¢ UCIOJIb30BaHUEM COJISTHOM KUCIIOTHI
(0,05-0,1 N pacTBOp BBOJAAT B IICHTPAJbHBIC BEHBI ¢ MAaKCUMAJIbHONH CKOPOCTHIO
BBegeHusa 0,25 MM wiu 2,5 mi - 0,1 N pacTBop / Kr Macchl Telia B 4, HO He OoJiee
100 MM B cytku) uinm 100-150 mn 0,9% pactBopa xjopujaa aMMOHHS (B CYTKH
BBOUTH He Ooiiee 250-300 MM H+ ). MoxxHO Takke npuMeHuTh auakapo (0,25-
0,5 r gyepe3 poT), KOTOphI crnocoocTByeT 3anepxkke CO2 B kpoBu. st pacyera

UCITIOJIB3YIOT CJIEYIONTYI0 (hOpPMYITY:

M koppurupyromiero pactsopa = F * macca tena (kr) * ABEecf.

Anuao3 AbIXaTelnbHbIA BO3HUKaeT npu Bo3pactanun PaCO2 BcieactBue
HApYIIEHHON aNbBeOJIApHOW BEHTWIIIIMU. OH BBI3BIBAET KOMIIEHCATOPHOE
MOBBINICHUE BHIPAOOTKM HATpusi OukapOoHATa B DJPUTPOIHUTAX U KIIETKAX
MOYCYHBIX KaHAJIBIEB, YCUIIMBACTCS BhIJENeHNE H+ 1 XITOpuIoB mouykamu, KpuBas

AUCCONUAIMH CMCIIACTCA BIIPABO C o0eryeHueM OoTJa4M KHCJIOPOJda TKaHAM.



KnuHuyeckn AbIXaTeabHBIA alKa03 TMPOSIBISETCS CHUXKEHHEM 00bema
BCHTWISAIIUYA, HAPYIICHHEM pPHUTMa JIbIXaHWS, YBEIWYCHUEM YAApPHOTO o0BheMa
ceplilla, pacUIMpeHHeM TepuPeprUuYecKuX COCYIOB, CHHXXEHHUEM OOIIEro
nepueprUIecKoro COMPOTHUBIICHHUSI COCY/IOB, THIMEPEMHEH KOXKHBIX IMMOKPOBOB H
CJIIM3UCTHIX 000JI0UEK, YUAIllEHUEM MMYJIbCca, MOBBIIIEHUEM WK 0e3 u3meHeHuit AJl,
MOBBIIIEHUEM BHYTPUYEPEITHOTO JaBICHUS.

JInarHOCTUKY JIBIXaTEIBHOTO aIlj03a OCYIIECTBISIOT Ha OCHOBAHUU
JAHHBIX aHaMHe3a, KIWHUYECKONW KapTHHBI M JAOOpaTOpPHBIX MCCIEeI0BaHUN
(PaCO2 > 46 mm pT. cT., pH < 7, 35, BE KOMIeHCAaTOPHO MOKET CHUKATHCS HUKE
-2,3 MM/m).

NureHcuBHass  Tepamusi  OOJNBHBIX €  JBIXaTE€NbHBIM  aAIlU030M
npeaycMaTpPUBAET MATOTEHETHUECKOE JICUCHUE OOJbHOr0, YCTPAHCHUE MPUYHUHBI,
BBI3BABIIICH Pa3BUTHE alMI03a M PECIHPATOPHYIO MOIIEPKKY HEIPGHEKTUBHOTO
COOCTBEHHOTO JIbIXaHMUS.

AJKayio3 JbIXaTeIbHbINM (TUIMOKAITHUYECKUW) BO3HUKACT MNPU CHIKCHUU
PaCO2 BciencTBue TMNEPBEHTHIALIMU CIOHTAHHOW (TpaBMa, reMOpparndecKui
IIOK, BO30OYXIEHUE, HUCTEpUs, TUMIEpTepMUs, AuUPHIEPaTbHO-KaTaO0IMYECKUMA
CUHAPOM, TIpH cTpaxe OosbHOrO, O0nn) W uckyccrBeHHou (MBJI B pexume
TUNIEPBEHTHIISIIINN ).

[Ipu ankano3e JAbIXaTeIbHOM KOMIIEHCATOPHO YMEHBIIAETCS JTUCCOLMAIUS
OKCUTEMOTJIO0MHA, BO3pPACTaeT BBIJICJICHUE TMOYKAMU H30BITOYHOTO KOJIUYECTBA
OukapOoHaTa, cHUXKaeTcs peabcopOuust u oopazosanue HCO3- B spuTponurax u B
KJIETKaX TTOYE€UHBIX KaHAJIBIIEB.

['umokanmHus BBI3BIBAET BAa30KOHCTPUKIIMIO TEPUPEPUIECKUX COCYJIOB,
COCYJIOB MO3ra U YMEHBIIIEHHE MO3TOBOTO KPOBOTOKA, CMEILCHHEM KPHUBOM
JUCCOIMAIIMM  OKCUTEMOTJIOOMHA BJEBO C YXYIIICHHEM OTAAa4d KHUCJIOpPOJa
TKaHsM, CHIXKAeT BHYTpHUEpenHoe naBiieHne, yMeHnbliaeT MOK wu BbI3bIBaer
TUTIOTEH3HUIO.

NutencuBHass  Tepamusi  OOJNIBHBIX  C  JBIXaTEIbHBIM  QJIKAJIO30M

npeayCMaTrpuBacT NIaTOICHETUYCCKOC JICUCHUC 6OJ'IBHOFO, YCTPAHCHHUC IIPUYHNHBI,



BBI3BABILIEU PAa3BUTHE AJIKAI03a U PECIUPATOPHYIO KOPPEKLHUIO TMIIEPBEHTUIIS LN

(nepeBoa 6oapHOTO Mpu UBJI B peskiM HOPMOBEHTHUJISLINHN ).
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